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The effectiveness of microteaching techniques for improving presentation of 
science demonstrations by perspective science teachers was investigated. Three 
groups of students of ten members each were randomly selected from professional 
education courses for science teachers. Group A students presented two trials of 
two different demonstrations. Each presentation was video-taped and replayed 
immediately for the student making the presentation. Students in the .licro-class 
verbally critiqued each presentation, evaluation it by means of an instrument 
developed for the study. Group B students were participants in four or more classes 
but did not perform demonstrations. Those in Group C were not involved in the 
microteaching experiences. The following quarter each student in Groups A, B, and C 
were evaluated while presenting demonstrations to classes in their secondary school 
practice teaching assignments. Results showed more increase in effectiveness 
between the first and second trials of the second demonstration than between the 
first and second trials of the first demonstration in the micro-class. It was also 
concluded that students who were members of the micro-classes presented better 
demonstrations when teaching than those who taught micro-classes. (DH) 
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A STUDY OF MICRO-TEACHING IN THE FRESERVICE 
EDUCATION OF SCIENCE TEACHERS 

By 

Daniel Thaddeus Goldthwaite, Fh*D* 

The Ohio State University, 1968 
Professor Fred R* Schlessinger, Adviser 

Micro- teaching was defined as a scaled-down model of teaching in 
which prospective secondary school science teachers presented short 
demonstrations to micro-classes composed of four peers* 

The objectives of the study were to determine if presenting 
science demonstrations on a teach-reteach basis would result in 
immediate improvement in effectiveness, and if student teachers who 
had participated in the micro- teaching experience would present demon- 
strations more effectively than those who had not participated* 

The three groups of students (ten in each) who participated in 
the study were randomly selected from Laboratory Practicums for pros- 
pective science teachers at The Ohio State University* Each student 
in Group A presented two trials of two different demonstrations* The 
two trials of each demonstration were presented the same day* The two 
demonstrations were approximately three weeks apart* Each trial was 
recorded on video tape and replayed immediately for the student who 
had made the presentation* The students in the micro-classes verbally 
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critiqued each presentation and evaluated it using a Demonstration 
Evaluation Form developed by the investigator* 

Ee«:h person in Group B participated as a student in four or more 
micro-classes • Additional students from the practicums participated 
as members of the micro-classes* The students in Group G did not 
participate in the micro- teaching experience* 

During student teaching the following quarter each student in 
Groups A, B, and C presented a demonstration to his secondary school 
science class* Each presentation was evaluated by three persons using 
a 8 lightly modified version of the evaluation form used previously* 

The evaluation form consisted of ten questions based on the criteria 
of an effective demonstration with five choices of answers ranging 
from unsatisfactory (one) to very superior (five)* All statistical 
tests were based on the total scores of the forms and were made at the 
0*05 level* 

The study tested three hypotheses* The first hypothesis was that 
during the micro-teaching sessions there would be no significant dif- 
ference with which each student would present: the first and second 
trials of each demonstration; or the second trial of the first demon- 
stration compared to the second trial of the second demonstration* 

Based on a t-test between the first and second trials of the twenty 
demonstrations 9 the first part of this hypothesis was not rejected* 

Based on a similar test 9 the second part of the hypothesis was rejected* 
The second hypothesis was that there would be no significant 
difference in the effectiveness with which student teachers in Groups A 9 
B, and C would present demonstrations to their secondary school 
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science classes* Based on the results of an analysis of covariance 
study this hypothesis was rejected* 

The third hypothesis * that there would be no significant difference 
in the effectiveness with which the fifteen most dogmatic and the fifteen 
least dogmatic student teachers would present demonstrations* was tested 
and was not rejected* 

It was concluded that since the micro* teaching technique resulted 
in a greater increase in effectiveness between the first and second 
trials of the second demonstration than between the first and second 
trials of the first demonstration* its value increases with each demon* 
stration presented* It was also concluded that the micro* teaching 
technique was apparently more beneficial to the students who were 
members of the micro*dasses than to the students who presented the 
demonstrations* Finally* it was concluded that the degree to which the 
student teachers who participated in this study had open or closed 
minds did not have a significant effect on the effectiveness with which 
they presented demonstrations to secondary school science classes* 
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CHAPTER I 
INTRODUCTION 

Starting in 1957 with the introduction of the Physical Science 
Study Committee (PSSC) and continuing with the Chemical Education 
Material Study (CHENS) , the Chemical Bond Approach (CBA), the Biological 
Sciences Curriculum Study (BSCS), the Earth Science Curriculum Project 
(ESCP), and Introductory Physical Science (IPS), there has been a 
trend in the secondary school away from the teacher-centered classroom 
and teacher demonstrations, toward a student-centered classroom and 
student experiments* Each of these course content improvement projects 
emphasizes the value of the student's active participation in the 
laboratory to make secondary science a process of discovery* By 
stressing the development of science concepts through laboratory 
investigations it is desired to give the science classroom the atmos- 
phere of a true science research laboratory* This is expected to give 
the student a better concept of science and increase his interest in 
science as a subject* 

However, this rejection of teacher demonstrations by the course 
content improvement projects does not indicate that demonstrations 
are no longer an effective teaching technique* There is no evidence 
which indicates that the new courses are the best way to teach science* 
There is no conclusive evidence to prove that individual student 
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experiments are a more effective teaching technique than teacher demon- 
strations or vice versa* 

This issue is not one which has developed recently* To trace its 
origin it is necessary to review briefly the history of science teaching 
in the public schools* Although some sciences were taught in the 
academies, it was not until the public high schools were formed early 
in the nineteenth century that chemistry and physics were taught* 

Biology as a high school subject did not appear until after the turn 
of the twentieth century* Woodburn and Obourn described the teaching 
of science in the early high schools as being conducted largely for 
informational and practical values* Science teaching then involved a 
very limited amount of demonstration and practically no laboratory work* 
Reports indicate that although seemingly popular , science courses were 
taken largely by those students not going on to college* The courses 
were taught mainly by lecture and recitation, and the memorization of 
facts was emphasized*^ 

Teacher demonstrations remained the dominant technique until the 
Hatvatd Descriptive List was published in 1887, approximately the time 
that physics became a required course for college entrance* The Harvard 








Descriptive List contained forty-?ix physics experiments to be completed 
by students before entering college* As a guide to teachers, specific 
directions were given for conducting the experiments* At a time when 
only a small number of high schools had adequate laboratory facilities 
and there were only a few qualified physics teachers, the Harvard 

*John H. Woodburn and Ellsworth S* Obourn, Teaching the Pursuit 
of Science (New York: The MacMillan Company, 1965), p* 170* 
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Descriptive List became an important influence on physics teaching* 

Woodburn and Obourn, in summarizing the effects of the Harvard Descrip* 
tive List, stated: "There can be little doubt that the widespread use 

of laboratory work in physics courses can be traced directly to the 

2 

influence of the Harvard Descriptive List*" 

However, at approximately the same time that the use of laboratory 

work was rapidly increasing, the number of high school students was 

also growing* In a review of research Curtis described the prevailing 

conditions in secondary school science teaching at the end of the 

nineteenth century* He stated that as long as the number of students 

enrolled in science courses remained relatively small, individual 

student experiments were a very satisfactory teaching technique* How* 

ever, as the number of students rapidly increased and the expense of 

laboratory facilities and equipment also increased, there was a trend 

toward more teacher demonstration, especially in the introductory 
3 

courses* 

Studies were made to determine if either individual laboratory 
experiments or teacher demonstrations were more effective than the 
other* Results of the early studies were interpreted to indicate that 
the demonstration technique was at least as effective as the experi* 
mental technique* This was a boon to an educational system attempting 
to provide a secondary school education to a rapidly increasing school 

^bid., p. 184. 

3 

Francis D* Curtis, "Some Contributions of Educational Research 
to the Solution of Teaching Problems in the Science Laboratory," A 
Program for Teaching Science , Thirtyfirst Yearbook of the National 
Society for the Study of Education, Part I (Chicago: The University 
of Chicago Press, 1932), p* 97* 
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population* As a result some large city high schools were built with 
no provisions for individual student laboratory work* 

However, as time passed weaknesses of the early studies were 
revealed* According to Curtis: 

(1) the experimental and statistical techniques employed 
were to a considerable extent faulty and inadequate; and 

(2) the lack of reliable and valid objective tests for 
measuring instructional outcomes other than retention of 
subject-matter knowledge rendered the results in the main 
unconvincing* * 

After additional studies had been conducted, Curtis summarized 
the results as follows* There was supporting evidence to indicate that 
both teacher demonstrations and student experiments are valuable teach- 
ing techniques* Advantages of teacher demonstrations include economy 
of both time and money* Less equipment is needed for teacher demon- 
strations, and more complex apparatus can be used by the teacher, saving 
the time used to instruct the students in its use* The main advantage 
of student experiments is the opportunity for students to learn desirable 
manipulatory skills and laboratory techniques* 

Curtis recommended that teachers do many demonstrations at the 
beginning of each course to teach students experimental procedures and 
use of the apparatus* He also recommended that teachers use more demon- 
strations than student experiments with classes of younger or less 
capable students, especially when the experiments might be dangerous 
when performed by these students* 

It was also recommended that the time saved by doing demons tr at ions 
be used to enrich the program with other teaching techniques such as 

4 Ibid., p. 98. 
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